
Project Introduction

The North America Array (NAA), also known as the next-generation Very Large
Array (ngVLA), is a concept for a radio astronomical interferometric array
operating in the frequency range 1.2 GHz to 116 GHz and designed to provide
substantial improvements in sensitivity, angular resolution, and frequency
coverage above the current Very Large Array (VLA). JPL is in a unique position
both to enable the North America Array and to benefit from it.  With its
frequency coverage, the North America Array would cover all of the deep
space communication frequency allocations and all of the planetary radar
frequency allocations.  Under this effort we are designing an ultra-wideband
receiver package designed to operate across the 8 to 48 GHz frequency range
in contrast to the current VLA which covers this frequency range with five
receiver packages.  Reducing the number of receiving systems required to
cover the full frequency range would reduce operating costs. The objective of
this work is to develop a prototype integrated feed-receiver package with a
sensitivity performance comparable to current narrower band systems on
radio telescopes and the DSN, but with a design that meets the requirement of
low long-term operational costs. 

This effort focuses on the development of a prototype ultra-wideband feed-
receiver package for the North America Array.  Much like the case for the Deep
Space Network (DSN), operational costs are increasingly recognized as a
factor in determining the viability for current and future radio telescopes.  For
the North America Array to achieve the required sensitivity, the feed-receiver
systems will have to be cryogenically cooled, but in order to minimize
operational costs associated with the cryogenics, the number of such feed-
receiver systems should be minimized.  Similarly, integrated and easily
serviceable feed-receiver systems are expected to reduce maintenance costs
and downtime.  These considerations lead us to target the development of an
integrated, cryogenically-cooled feed-receiver package with a continuous
instantaneous frequency coverage of 8-48 GHz which delivers a sensitivity
performance comparable to current narrower band systems on radio
telescopes and the DSN. The aforementioned receiver should be low cost, easy
to manufacture and easy to service.   In concert with other groups developing
systems at lower frequencies, we would demonstrate that key components of
the North America Array are sufficiently mature in time for the 2020
Astronomy Decadal Survey. Once the NAA is included in the Decadal Survey,
the ultimate goal is to receive strong backing from the radio astronomy
community such that the National Science Foundation decides to fund its
construction. The DSN and current radio telescope receiving systems define
the state-of-the-art in receivers.  DSN receivers have extremely low system
temperatures, typically 25 K or better, but in fairly narrow bands (mostly at
S-, X-, and Ka bands) with typical bandwidths no larger than 10%.  The Very
Large Array (VLA), operated by the National Radio Astronomy Observatory
(NRAO), employs five different receiving systems which mostly cover the 8–49
GHz frequency range (8-10 GHz, 13-15 GHz, 20.2-22.2 GHz, 31-33 GHz and
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40-42 GHz).  These systems have typical receiver temperatures of 25 K or so
over octave or narrower bandwidths.  By contrast, our proposed ultra-
wideband receiving system design will relax the sensitivity requirement
slightly in order to obtain a much larger frequency coverage and lower
associated long-term operational costs.

Anticipated Benefits

JPL is in a unique position both to enable the North America Array and to
benefit from it.  With its frequency coverage, the North America Array would
cover all of the deep space communication frequency allocations and all of the
planetary radar frequency allocations.  Radio astronomical facilities have been
used in the past to augment the DSN (e.g., the use of the Very Large Array
during the Voyager encounter at Neptune), and radio astronomical facilities
are used routinely during bistatic planetary radar observations.  Technical
expertise within the DSN can be applied to develop sensitive, wide-band radio
receivers, which are needed to minimize operational costs, and JPL’s technical
expertise can explore options to produce unparalleled fields of view.
 Moreover, there is potential science overlap between the North America Array
and current and future NASA missions (e.g., Spitzer, James Webb Space
Telescope).  The Technology Development for the North America Array
Initiative is designed to position JPL scientists and technologists to have
leading roles in the development of this concept in order to ensure future
access to this telescope and to provide the scientific and technical maturity
necessary for a high ranking in the 2020 Astronomy Decadal Survey.
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Organizations
Performing Work

Role Type Location

Jet Propulsion
Laboratory(JPL)

Lead
Organization

NASA
Center

Pasadena,
California

Primary U.S. Work Locations

California New Mexico

Images

Ultra-Wideband Receiver
Package image
Image showing the various
components of the Ultra-Wideband
Receiver Package.
(https://techport.nasa.gov/imag
e/26005)

Technology Maturity
(TRL)

Applied
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